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INTRODUCTION
This report contains a table of water-level data from wells and test holes in the Yucca Mountain area, Nye County, Nevada, and two preliminary potentiometric-surface maps based on the water-level data. The information was obtained as part of the Nevada Nuclear Waste Storage Investigations being made in part by the U.S. Geological Survey in cooperation with the U.S. Department of Energy under Interagency Agreement DE-AI08-78ET44802. The purpose of the investigations is to evaluate the suitability of the area for storing high-level nuclear wastes in a mined underground repository.
GEOHYDROLOGIC SETTING
The Yucca Mountain area ( fig. 1 ) is within a large silicic volcanic field of southwestern Nevada. The area is underlain principally by a series of Tertiary ash-flow and bedded tuffs and lavas that range in age from about 11 to 15 million years (Carr and others, 1984) . Sources of these volcanic rocks are caldera complexes north of Yucca Mountain. The volcanic plateau is gently tilted eastward at 6° to 13° and is broken into structural blocks. Faults are generally north-striking basin-and-range types and northwest-striking strike-slip types. The tuffs are generally of two types: densely welded tuff that is extremely fractured with relatively little matrix permeability but with significant bulk permeability; and nonwelded tuff that is relatively unfractured and very porous with relatively little permeability. Hydraulic characteristics of the rocks depend on the occurrence and nature of structural features and on the physical properties of individual units; these properties do not necessarily correspond with the formal stratigraphy of the rocks.
Yucca Mountain lies within the Alkali Flat-Furnace Creek Ranch ground-water basin (Waddell, 1982) . Principal recharge areas (to the north) and discharge areas (to the south) are beyond the area shown in figure 1.
WATER LEVELS
Water levels beneath Yucca Mountain and the surrounding area range in altitude from about 1,100 to 700 m above sea level; selected values are shown in figure 1. The water levels generally represent water-table, or unconfined conditions; potentiometric levels show little variation with depth in the upper part of the saturated zone. In the Yucca Mountain area, the potentiometric surface occurs principally in members of the Miocene Paintbrush Tuff and underlying Crater Flat Tuff.
Slope of the potentiometric surface beneath Yucca Mountain, based on gradients indicated by the contours, is south to southeast, similar to the regional slope. The gradient in the north is relatively steep compared to that in the south.
Water-level altitudes beneath Yucca Mountain are shown in greater detail in figure 2. Water-level altitudes in figure 2 are highest to the north at test wells USW G-2 and UE-25 WT#6; however, no data exist to indicate whether the southward slope toward test well USW H-l is uniform, or if the potentiometric surface is mainly flat with one or more abrupt flections.
West of the crest of Yucca Mountain, in test wells USW H-6, USW WT-7, and USW WT-10, and also in test well USW H-5 on the crest, the water levels all are about 775 m above sea level. Water levels are as much as 45 m lower at test well USW G-3 and USW H-3, 1 km east of USW WT-7.
From the eastern edge and southern end of Yucca Mountain to western Jackass Flats, the potentiometric surface generally is flat, typically ranging from about 728 to 730 m in altitude with a general southeastward slope.
The potentiometric surface needs to be measured at enough locations and with sufficient accuracy and precision to define direction and magnitude of the hydraulic gradient in order for the maps or table to be useful for determination of velocity and probable flow paths of ground water. Permeability of rocks near Yucca Mountain is not isotropic; therefore, flow paths locally or in detail may not be parallel to hydraulic gradients. The potentiometric contours on the maps are considered approximate and preliminary; some revision may be necessary as more water-level data are obtained after the completion of additional wells. The contours are based on assumptions of areally-uniform variation of water levels between data points. Further refinements or changes may be warranted as more data are obtained and concepts of geohydrological controls of local ground-water movement are developed; for example, abrupt changes of gradient might occur across faults that have very low permeability.
DATA ACCURACY AND PRECISION
Because the range of altitudes of the water table in much of the eastern part of Yucca Mountain area is only about 2 m, magnitudes and directions of gradients are defined by very small differences of water-level altitude. Thus, the following factors need to be considered when evaluating the significance of water levels:
1. Altitudes accurate.
of measuring points of wells need to be reliable and 2. Measured or apparent depths of water levels need to be reliable and precise.
3. Corrections need to be made to convert apparent depths or altitudes to true values for holes that are not vertical.
4. Measured water levels need to represent closely the hydraulic heads in the zone of interest, such as the water table or zones likely to transmit fluid.
5. Measured water levels need to be in hydraulic equilibrium with the formation, unaffected by such disturbances as recent drilling or pumping, in order to represent natural conditions. 6. Long-term, seasonal, or other natural fluctuations are small, and these fluctuations need to be accounted for by only comparing water-level measurements that are approximately contemporaneous or by comparing annual averages of water levels.
Land-surface altitudes used in this report are those reported by Holmes and Narver, Inc., contractor to the U.S. Department of Energy. Some values were reported to the nearest foot and others were reported more precisely; in this report the values have been converted to meters, and are rounded to the nearest tenth.
Most of the water levels in table 1 are based on measurements by the U.S. Geological Survey using calibrated steel cables with electrical or mechanical water-level sensors or using pressure transducers. Water levels in the Yucca Mountain area are extremely deep, as much as 750 m below land surface; therefore, even a small-percentage error can be significant because gradients are defined by only small differences in water-level altitudes. However, accuracy probably is within several tenths of 1 m, and precision (repeatability of individual measurements) is within 0.1 m.
For those wells in which gyroscopic surveys for hole deviation were made, measured water-level depths and altitudes in table 1 were corrected to obtain true values. These corrections ranged from 0.01 to 1.53 m.
Most water levels in the table and on the maps represent composite hydraulic heads of the entire saturated thicknesses open to the wells. For some wells, water levels shown are for depth intervals considered most representative, usually for the shallowest permeable zones.
For most holes, a succession of unchanging water-level measurements was made, indicating the absence of drilling or pumping disturbances. Complete equilibrium is not assured for well J-13 because this well frequently is pumped to supply drilling water for test holes in the area.
Most measurements were made in 1983; therefore, any long-term trends are not yet evident. In 1983, a program of periodic or continuous water-level monitoring began that will indicate any seasonal fluctuations; preliminary indications are that seasonal ranges of levels are several tenths of a meter or more.
